The effects of ropivacaine and bupivacaine in interscalene block have been studied, but we usually combine lidocaine with ropivacaine or bupivacaine to fasten the onset. However, the effects of these combinations are not studied. Purpose: To compare the effects of two different concentrations of the combination of ropivacaine or bupivacaine with lidocaine. Materials and Methods: One hundred adult patients scheduled for repair of fracture of the upper extremity under interscalene block were randomly allocated into one of the groups receiving the combination of 15 mL of ropivacaine 0.375% (Ropivacaine 0.375 group), ropivacaine 0.75 % (Ropivacaine 0.75 group), bupivacaine 0.25 % (Bupivacaine 0.25 group), or bupivacaine 0.5 % (Bupivacaine 0.5 group) with lidocaine 1.0 % 15 mL. The onset and duration of motor and sensory blocks were compared among the 4 groups by Kruskal Wallis test followed by Mann-Whitney U test. Results: Three patients in the Ropivacaine 0.375 group did not show any motor blocks. Ropivacaine groups had significantly slower onset of motor block and longer duration of motor and sensory blocks than Bupivacaine groups. Bupivacaine 0.5 group had significantly longer duration of both blocks than Bupivacaine 0.25 group, while Ropivacaine 0.375 and 0.75 groups had the similar duration of both blocks. Conclusions: In interscalene block combined with lidocaine, ropivacaine had slower onset of motor block and longer duration of both blocks than bupivacaine. Only bupivacaine showed the different duration of the blocks between two concentrations.
INTRODUCTION
For interscalene block, lidocaine, bupivacaine or ropivacaine is usually used. Lidocaine has lower cardiac toxicity than other agents (1) and its onset time of interscalene block is faster than others (2) . However, lidocaine has shorter duration of analgesia and causes more motor block than ropivacaine (2) . To compensate short duration of lidocaine and slower onset of bupivacaine or ropivacaine, we usually use the combination of lidocaine with bupivacaine or ropivacaine in interscalene block.
Comparisons of bupivacaine 0.5% and ropivacaine 0.5% in interscalene block have shown no difference in the effects (3, 4) . However, there are no reports of the comparison between ropivacaine and bupivacaine of its effect as the combination with lidocaine in interscalene block.
The present study was performed to compare the onset time and duration of the motor and sensory blocks of the combination of lidocaine with two different concentrations of bupivacaine or ropivacaine in interscalene block.
MATERIALS AND METHODS
After the approval of the ethics committee of the hospital and written informed consent from the patients, 100 patients aged 20 to 75 years receiving repair of fracture of the upper extremity with ASA physical status I or II were enrolled. Those with any neurological, psychological, renal, hepatic, or cardiac diseases, bleeding tendency, or allergy to local anesthetics were excluded. They were randomly divided into 4 groups of 25 patients each by an envelope method.
Comparison of the Motor and Sensory Block by Ropivacaine and Bupivacaine in Combination with Lidocaine in Interscalene Block
Intramuscular midazolam 3-5 mg and atropine 0.3-0.5 mg were administered 15-30 minutes before start of anesthesia as a routine premedication. After intravenous administration of midazolam 1-2 mg and fentanyl 25-50 µg, propofol infusion 1 mg/kg/h was started. Oxygen was administered at 4 L/min by a mask. Interscalene block was performed with a 50 mm 23 gauge block needle (Polymedic™ UPC, Medical Project, Shizuoka, Japan) under electric nerve stimulation (StimuplexTM DIG RC, B. Braun, Melsungen, Germany). Initial nerve stimulator setting was a current of 1.0 mA and pulse duration of 0.1 ms. The current was decreased when motor responses in the biceps or triceps were obtained. Needle position was considered adequate when responses remained visible at 0.5 mA. The combination of ropivacaine 0.375% (Ropivacaine 0.375 group), ropivacaine 0.75 % (Ropivacaine 0.75 group), bupivacaine 0.25 % (Bupivacaine 0.25 group), or bupivacaine 0.5 % (Bupivacaine 0.5 group) 15 mL with lidocaine 1.0 % 15 mL was administered in each 25 patients. We have the commercially available products of bupivacaine 0.25% and 0.5%, and ropivacaine 0.75%, therefore, to make ropivacaine 0.375%, ropivacaine 0.75% was diluted with normal saline.
Motor block was assessed every 2 to 3 minutes before surgery for at least 25 minutes and at the end of surgery by an anesthesiologist, and every hour by a nurse in the ward after surgery until motor block disappeared. When the patient could not move fingers and elbow, it was judged as motor block (+). Sensory block was assessed by the pinprick every 2 to 3 minutes before surgery for at least 25 minutes by an anesthesiologist and checked by asking whether they had pain every hour by a nurse in the ward after surgery until patients complained pain. Side effects such as cardiac or neurologic events (arrhythmia, hypotension, seizure, etc.) were also checked until the effects of the block disappeared.
Propofol infusion 1-2 mg/kg/h was continued during surgery to keep patients calm with eyes closed. Those who had no sensory block could be changed to general anesthesia and who complained pain during surgery might be administered fentanyl. Those were excluded from the study.
The power analysis was performed by the G power 2.1.2 TM (University of Trier, Trier, Germany) and to get the power of 0.95 using multiple comparison, 24 cases were necessary in each group. Therefore, 100 patients in 4 groups were studied. Demographic data were shown as mean ± standard deviation or number of the patients. The measured parameters were shown as median and range. Statistical analysis was performed with the chi-square test for the demographic data shown by the number of the patients, factorial analysis of variance for age, body weight, height, and duration of surgery. Measured parameters were compared with the Kruskal Wallis test followed by the Mann-Whitney U test. A p value less than 0.05 was considered statistically significant.
RESULTS
Demographic data were not different among the groups (Table 1) . No block failure was observed in the present study. Three patients in the Ropivacaine 0.375 group did not show any motor blocks. Ropivacaine 0.375 and 0.75 groups had significantly slower onset time, and longer duration of motor and sensory blocks than Bupivacaine 0.25 and 0.5 groups ( Table 2 ). The onset time of the sensory block was not different among the groups. Bupivacaine 0.5 group had significantly longer duration of motor (p = 0.042) and sensory blocks (p = 0.046) than Bupivacaine 0.25 group, while Ropivacaine 0.375 and 0.75 groups had no differences (Table 2) . No cardiac or neurologic events were observed.
DISCUSSION
The present study showed that in combination with lidocaine 1.0%, ropivacaine had slower onset of motor block and longer duration of motor and sensory blocks than bupivacaine in interscalene block. Bupivacaine 0.5% had longer duration of the effects than bupivacaine 0.25%, while ropivacaine 0.75% and 0.5% showed no difference.
The present study compared ropivacaine 0.375% and 0.75%, bupivacaine 0.25% and 0.5% in combination with lidocaine 1.0%. When comparing two agents, equipotent doses should be compared. In continuous interscalene block, ropivacaine 0.2% and bupivacaine 0.15% showed comparable pain control (5) . When administered as a bolus interscalene block, Casati et al. reported that ropivacaine 0.5% had similar pain relief with bupivacaine 0.5% (4), while ropivacaine 0.75% showed similar effects with bupivacaine 0.5% in the study by Hoffmann-Kiefer et al (6) . Thus, there is no confirmed equipotent dose. Therefore, we selected two doses each according to our clinical practice using commercially available concentration of each agent in our country. Onset of the interscalene block was reported to be 7.5 min for lidocaine 1.5% and 30 min for ropivacaine 0.5% administered in 30 mL (2) . Eroglue et al. reported that the onset time of sensory block was 18 min with ropivacaine 0.5% and 21 min with bupivacaine 0.5% in 30 mL (3) . The onset times in the present study were longer than lidocaine but shorter than bupivacaine, while we expected the same onset time with lidocaine. However, ropivacaine with lidocaine took longer time for onset of motor block than bupivacaine and lidocaine in the present study. Higher concentration of local anesthetics induced faster onset of interscalene block (7). Lidocaine was diluted to 0.5% in the present study, which might delay the onset of motor block.
Duration of sensory block was similar for bupivacaine 0.5%, ropivacaine 0.5%, and ropivacaine 0.75% in the study by Klein et al (8) . However, Lisanantti et al. reported that ropivacaine 0.5% had slightly shorter duration of the block than bupivacaine 0.5% (9) . In contrast, the present study showed longer duration of sensory block with ropivacaine than with bupivacaine. That might be due to probably slightly higher concentration of ropivacaine (10, 11) . Increasing the concentration of ropivacaine from 0.375 to 0.75% failed to improve the onset or duration of interscalene block in the study by Klein et al (8) . This is consistent with the present results, while bupivacaine 0.5% had longer duration of sensory and motor blocks than bupivacaine 0.25%.
The limitation of this study was that motor and sensory blocks were roughly checked, i.e. 2-3 minutes and one hour interval during and after surgery, respectively.
CONCLUSION
In interscalene block combined with lidocaine, ropivacaine had slower onset of motor block and longer duration of motor and sensory blocks than bupivacaine. Only bupivacaine showed the different duration of the blocks between two studied concentrations.
